INTRODUCTION
During the First World War and in the first year of state independency (1918) , the agricultural sector of Latvia had strongly suffered. Valuable seed material was lost or mixed during the years of war and destruction; the situation in seed farming was unsatisfactory. Until 1922, Latvia had no bred plant varieties, no research was conducted on suitability of foreign varieties to conditions of Latvian weather and soil. A decree of the Ministry of Agriculture of the Republic of Latvia on the establishment of State Stende Breeding Station was issued in April 1922, and in autumn of the same year the Ministry of Agriculture ordered the new agronomist Jânis Lielmanis to undertake organisation and management of the State Stende Breeding Station, which was located in Stende Manor, Talsi County (Anonymous, 2002) . Lielmanis began to study agronomy at the Faculty of Agronomy of Rîga Polytechnical Institute (1915) . After the evacuation of the institute to Russia during the First World War, he continued an external course of studies at the Faculty of Agronomy of Moscow Agricultural Institute (1915) (1916) (1917) (1918) (1919) (1920) . Jânis Lielmanis finished his studies in agronomy at the Faculty of Agriculture of the University of Latvia (1920 Latvia ( -1922 , receiving, on 12 June 1922, the first-grade degree of an agronomist. In summer he practiced under professor J. Bergs in Vecauce and Denmark. From December 1922 to 1 November 1956, with a few small gaps, Lielmanis, worked in the State Stende Breeding Station. The further work of Lielmanis was connected with the Latvian Scientific Research Institute of Agriculture (1956 Agriculture ( -1970 . This article is a review of the contribution of Jânis Lielmanis in plant breeding, pedagogy, and science popularisation in Latvia.
JÂNIS LIELMANIS -DIRECTOR OF THE STATE STENDE BREEDING STATION
Undertaking the management of the State Stende Breeding Station, Jânis Lielmanis had to solve many organisational PROCEEDINGS OF THE LATVIAN ACADEMY OF SCIENCES. Section B, Vol. 66 (2012) Lielmanis (1895 Lielmanis ( -1970 to organise and establish the State Stende Breeding Station. For many years, he was a director (1922) (1923) (1924) (1925) (1926) (1927) (1928) (1929) (1930) (1931) (1932) (1933) (1934) (1935) (1936) (1937) (1938) (1939) (1940) and later a researcher (1945) (1946) (1947) (1948) (1949) (1950) (1951) (1952) (1953) (1954) (1955) (1956) Latvia (1933 Latvia ( -1940 and lectures on genetics, breeding, and seed production at the Latvian University of Agriculture (1940 -1944 1945 -1948 . In the later part of his life, Lielmanis worked in the Latvian Scientific Research Institute of Agriculture (1957 Agriculture ( -1970 (Vîgants, 1922) and Jânis Luke (Luke, 1923) on the theory and methodology of plant breeding and G. Mendel's laws of heredity can be considered as a valuable investment in the development of breeding work. The publications provided explanations on modifications and mutations, on mass and individual selection, summarised how practical breeding work should be carried out with self-pollinated and cross-pollinated plants, etc. Knowledge in breeding theory, as well as the gained experience in breeding work organisation, acquaintance with methods of breeding work in foreign countries, together were a great prerogative to the new agronomists, which they used in the State Stende Breeding Station.
In autumn 1922, the Ministry of Agriculture of Latvia delegated agronomist Jânis Hilarijs
For the needs of the Latvian new breeding station, they obtained the required equipment in Germany: single-row and many-row seeders, thresher from the Lanz Company, grain cleaning and sorting machines etc. New facilities in the Station included a modern seed sorting point (1923) and agrochemical laboratory (1923) ; in the next years also a plant protection department (1925), technological grain laboratory (1927), chemical and processing technology laboratory for flax (1929) , the Stende meteorological station (1933) , and a scientific library (1938) (Celma u.c., 2002 When the political situation in Latvia changed, in October 1940, Lielmanis stopped his work in Stende, due to safety reasons, and moved to Rîga, where his work was connected with the Jelgava Academy of Agriculture (1940 Agriculture ( -1944 .
At the end of the Second World War, in autumn 1944, Lielmanis' family returned to Stende. In spring 1945, after a request by Station employees, Lielmanis helped to perform sowing works. The Latvian SSR Ministry of Agriculture, with a decree of 9 May 1945, appointed Jânis Lielmanis as deputy director of the State Stende Breeding Station. However, the Soviet regime did not leave Lielmanis as director of the Station. In January 1946, Lielmanis transferred the management of Stende Station to ex-director of the North Ossetia Breeding Station, Ivan (Jânis) Liepa, who moved to Latvia to fulfill tasks ordered by the USSR People's Commissariat of the Latvian Ministry of Agriculture. Afterwards, Lielmanis became a deputy director of scientific work (Bulbiks un Krotovs, 1994) .
Stories of his contemporaries portray Jânis Lielmanis as a director of institution with a peaceful nature, clear and unambiguous logical thought, with an ability to debate without resounding speeches and offence. He was always honest, sincere, truthful, and he supported all the events (Âboliòð, 1994) .
JÂNIS LIELMANIS -HEAD OF SCIENTIFIC RE-SEARCH AND BREEDER
The aim of the Station was to create new, productive cultivated plant varieties, appropriate for local weather and soil conditions, which would be resistant to plant diseases, and Students of the Faculty of Agriculture, University of Latvia, during practice at Vecauce, the first from left Jânis Lielmanis; the third from the left, Professor Jânis Bergs; the first from right, Emîls Bçrziòð (1920 Bçrziòð ( -1922 at the same time also to test the usefulness of foreign varieties under Latvian conditions. Investigationof local plant varieties. Before the breeding work was started, the main tasks were to analyse the local varieties evaluating their morphological and biological traits as well as their productivity. Stende breeders, under the guidance of Lielmanis, accomplished great work in collecting and evaluating thousands of local seed material samples. Samples of varieties were actively collected throughout Latvia; they were coded and their origin was recorded in journals. The greatest attention was paid to local varieties that had been continuously cultivated in the region for at least a decade. The auditing of plant varieties cultivated in Latvian farms and obtained evaluation results served as the basis for further establishment of breeding strategies.
Young breeders (Jânis Lielmanis, Emîls Bçrziòð, Jurijs Garbars), while exploring local variety samples of different crops that were collected from different regions of Latvia, concluded that local varieties had high variability in their biological traits and quality including also their resistance to diseases. As the director of the breeding station, agronomist Jânis Lielmanis himself supervised breeding and field trials of oat, peas, and clover. Evaluating oat samples he distinguished four local oat groups: small, early oat; local unilateral oat; local coarse-grained oat; and local small-grained, medium late oat. Early-ripening and resistance to rust were typical traits for small early oat varieties. Unilateral oat varieties were divided into yellow-grained and white-grained oat. Comparison of trials of pea varieties showed that the populations of local brown-grey angular peas from Kurzeme and Vidzeme had 20-56% lower yield, when compared to other pea varieties. Clover cultivated in Latvia was classified into early and late clover types. These types differed in their external morphological traits, early-ripening, winter hardiness, productivity, and resistance to clover diseases, and pests. Winter hardiness was evaluated during trials. There were few samples of winter-hardy varieties since not all clover varieties cultivated in Latvia could be considered as local. A large part of the clover samples had originated from foreign varieties, which were imported in Latvia after the First World War (Lielmanis u.c., 1931) .
Beginning of breeding work in Stende (1922-1945).
It was planned to start breeding work in Stende with rye, barley, flax, oat, potatoes, winter wheat, peas, and clover. The investigation of local varieties identified important traits in breeding. Selection from local varieties and populations, as well from foreign varieties, and hybridisation were the main methods of breeding. Breeding schemes were developed in Stende; taking into the consideration the above-mentioned schemes, the evaluation of selected elite plants and their progenies was carried out. In the period from 1922 to 1940, under the direction of Jânis Lielmanis and in cooperation with Emîls Bçrziòð, Jurijs Garbars, and Nikolajs Konrads, 16 new varieties were developed in Stende.
Agronomist Jânis Lielmanis had an aim for oat breedingcreation of oat varieties appropriate for Latvian short growth period, which could combine early-ripening of local small early oat varieties, resistance against rust, and high kernel and protein content in grain. The variety 'Stendes mazâs agrâs ' (1930) was selected from Nereta landraces. It had a 10-14-day shorter growth period than Swalöf 'Segerhavre', but had a similar yield, and higher resistance against rust. 'Stendes dzintara' (1932) unilateral oat was bred from Jaunjelgava landrace samples. In breeding of red clover, using the stock selection method and pair cross pollination, the variety 'Stendes vçlais I' (1938) was created (Lielmanis u.c., 1931) .
Already at the beginning of station's functioning, in order to increase work efficiency, Lielmanis suggested a wider use of hybridiation in breeding. The theoretical basis of this was formed by G. Mendel's laws of heredity, with which the breeders from Stende were familiar. Hybridisation was initiated in 1924, and an increasing number of crossings were made every year. Breeders crossed local and different foreign varieties, the traits of which they monitored in the next generation of crossing. The main aim, for example in wheat crossing, was to achieve productive varieties with a short vegetation period and to improve grain quality. In crossings among six-row and two-row barley breeders attempts were made to select varieties with grain quality of two-row barley and early-ripening of six-row barley. The most valuable crossings were searched for.
The first progress in the development of new varieties with hybridisation was achieved for oats. From crossing of the oat varieties Swalöf 'Ligovo II' and 'Stendes mazâs agrâs', breeders created the variety 'Lîgo', which was introduced in production in 1932. From 'Stendes mazâs agrâs' and the Swalöf cultivated 'Segerhavre' crossing, the 'Pçrle' oat variety was created (1942) . The winter wheat 'Kursas' (1940), obtained from crossings of local awnless wheat with the variety of Swalöf 'Söl', was characterised with productivity, winter hardiness and average resistance to lodging (Lielmanis u.c., 1931; Holms, 1992) .
Observations on distribution of diseases and pests in crop sowings. Observations on diseases of agricultural crops and breeding material in the State Stende Breeding Station were initiated in the first years of its activity. Monitorings were performed by the breeder of each crop species. They described the sensitivity of varieties and selected lines against diseases, and based on this information, chose a resistant initial material (Lielmanis u.c., 1931) .
Starting in September 1924, the plant pathology trainee of the Latvian Plant Protection Institute Jânis Síipsna began plant disease research at the Station.
Evaluation of varieties.
Beside the breeding work, evaluation of varieties was also performed at the Station. In the first years of the Republic of Latvia, there were no objective data on the yield of foreign varieties and their appropriateness to Latvian weather and soil conditions. Field trials in Stende showed that species of locally cultivated plants exceeded foreign varieties not only in yield, but also with other traits. New varieties produced at Stende were evaluated in field trials in experimental farms at Jaungulbene, Priekuïi, Vidusmuiþa, Valmiera, Vecauce, and in different farms of crop cultivation monitoring societies. This allowed to evaluate their appropriateness for different regions of Latvia. At the same time, breeders in Stende paid great attention to development of agro-technical methods to increase of yield (Lielmanis u.c., 1931) .
When evaluating the work achieved in 12 years, Lielmanis pointed out that knowledge of cultivated plant species, methods of their cultivation, requirements for their growth and other traits were already much richer and versatile both for agronomists and all farmers. Farmers had increased interest in cultivated plants and observation skills were improved thanks to articles, lectures and sowing exhibitions provided by Stende Station . In 1947-1948, Lielmanis received harsh reprimands on his scientific and pedagogical activity. The Soviet regime considered him as a "bourgeois nationalist". These were unfounded accusations regarding his scientific expertise. Negative publications in the press negatively affected his work in Stende. In December 1947, Lielmanis was lowered in rank, he became the head of breeding and grassland group. The erudite scholar did not comply with the negative views of the Soviet scientist Trofim Lysenko on classical genetics and scientists who were adherents of genetics. Lielmanis remained principled in his scientific conviction. He remained convinced of Mendel's laws and his work and attempted to show their practical significance in breeding. He stayed on the side of classical genetics (Jansons un Vîgants, 1994) .
Jânis Lielmanis in
Breeding work in Stende during the post-Second World War years significantly expanded. The breeding material, established in previous years, was carefully evaluated and new initial material was created, using both selection methods and hybridisation. Nineteen varieties submitted to the State Varieties Inspection can be considered as progress of the Stende breeders under the guidance of Jânis Lielmanis. Lielmanis himself was the author of seven of them: red clover 'Stendes vçlais II' and 'Stendes agrais'; oat 'Stendes', 'Mutica 7281'; table peas 'Pionieris', fodder peas 'Stendes Hero' and spring vetch 'Stende 653' (Celma u.c., 2002) .
Selection and hybridisation were still used in Stende as breeding methods. With selection, the following varieties were created: rye 'Stendes II' by multifold mass selection, cross pollinated rye from Stende with rye from Petkus and Sangaste; spring wheat 'Stende' by selection from variety 'Aurora'; peas 'Balva' by individual selection from hybrid populations; pea 'Stendes Hero' from Swalöf 'Hero', 'Stendes' field peas by in mass selection from local field peas; red clover 'Stendes vçlais II' by selection from local populations of red clover; red clover 'Stendes agrais' by stock selection from populations obtained from cross pollination among varieties and stocks.
Using hybridization, the following varieties were created: winter wheat 'Kurzeme' ('Jarl'/'Paix'), barley 'Kombainieris' ('Maja'/local from Talsi), oat 'Stendes yellow' ('Stendes dzeltenâs') (Stendes 'Dzintara'/ Swalöf 'Segerhavre'// 'Sovetskij'), oat 'Stendes vçlâs' (Stendes 'Dzintara'/'Sovetskij'), potatoes 'Stendes baltie' ('Vale'/'Hinderburgas'). The achievements of practical breeding completely renounced the critique of Lysenko on Mendel's theory on heredity (Bulbiks un Krotovs, 1994) .
In 1956, Lielmanis produced a review of the long-term work on local red clover varieties and varieties of other regions and their improvement methods, in his dissertation thesis: "Cultivation of late red clover variety 'Stendes vçlais II'", which was defended on March 1957 and awarded with a degree of candidate of agricultural sciences (Jansons un Vîgants, 1994) . Jânis Lielmanis was a prominent authority among colleagues of the institute. He continuously encouraged everybody to be acquainted with the newest research globally and to improve language fluency. Many research assistants, agronomists, graduate students who needed help and support concerning different issues, turned to Lielmanis for advice and consultation. They knew that Lielmanis would never refuse to help, would give the necessary advice, and try to answer every question (Antonijs, 1994) . He taught his colleagues scientific accuracy, honesty, adherence to principles, love for work, enterprise, and complete self-devotion to the chosen aim in science for our nation (Ðpogis, 1994) .
Latvia highly appreciated the investment of Jânis Lielmanis in agricultural science, especially in breeding. In 1957, the LSSR Supreme Council awarded him the honorary title of meritorious agronomist, and in 1959, the LSSR Council of Ministers awarded him the Latvian SSR State Prize for achievements in clover breeding and improvement of seed production methods (Jansons un Vîgants, 1994) . In 1965, Lielmanis was awarded the LSSR honorary title of meritorious scientist (Jansons un Vîgants, 1994) . Lielmanis showed his adherence to principles also in the 1960s, when the system of agricultural grassland was subject to criticism. He did not agree with the decision on interruption of scientific research on clover.
Jânis Lielmanis reviewed research on red clover in his doctoral dissertation, "Red clover and its cultivation in experimental interpretation", which was defended in May 1968 for a doctor degree of agricultural sciences.
In the LSRIA, Lielmanis continued his studies on the use of heterosis to increase clover variety yield, which he had initiated already in Stende. The red clover variety 'Skrîveru agrais' can be mentioned as a result of studies on heterosis (authors Jânis Lielmanis, Fricis Jansons, A. Ciska. E. Maèuïska). Lielmanis was acquainted with world literature and the newest breeding methods. He came to conclusion that, along with traditional methods based on classical genetics, breeders must use also newer methods. He was interested in tetraploidy clover varieties, which were created by duplicating the number of clover chromosomes. In 1969, he set up trials to create tetraploidy forms of local red clover. Jânis Lielmanis died on 4 March 1970, but the work he had started was continued and in 1982 the first variety of tetraploidy red clover 'Dîvaja' was developed (authors F. Jansons, A. Ciska) (Berzins, 1994) . In 1945, Lielmanis again began work in the Faculty of Agriculture, Latvian University of Agriculture, heading the Department of Breeding and Genetics. He was a talented lecturer. Students were attracted and inspired by his individuality and spiritual energy. He shared his knowledge and experience in a provincing, free manner (Zâlîtis, 1994) . During the time of Joseph Stalin's personality cult (1947) (1948) , Lielmanis was criticised and condemned for "pseudo-scientific" articles in the book Augkopîba [Crop farming]. He was expelled from the Latvian Academy of Agriculture (Jansons un Vîgants, 1994; Dâlmane, 2010 ). Lielmanis could not endure the crude and even vulgar interpretation of genetics and breeding -the branches he represented.
JÂNIS LIELMANIS -A POPULARIZER OF SCIEN-TIFIC ACHIEVEMENTS
Journals and newspapers on agriculture regularly published Lielmanis' articles on cultivation of crops, results of research, breeding and other issues, which were of interest to farmers. Starting with his first article (a pen-name J. Kurs was used from 1933 to 1940) in 1922 in the magazine Lauksaimnieks [Farmer] , he regularly provided advice to farmers in national and regional newspapers and magazines.
His verity: "Reading lectures and writing articles are a noble field of activity in nation's tillage" should be taken into consideration by every scientist and researcher.
The total number of scientific and popular science publications by Jânis Lielmanis is 457 (see the list of his most relevant publications at the end of this article).
JÂNIS LIELMANIS AWARD J. Lielmanis taught: "The ideas and work of scientists serve for progress of humanity and stay in its golden fund. Therefore, honest work of a scientist is a noble mission, worthy to sacrifice one's creative life for."
The 
